standard facility in the not too distant future. Finally, of course, the addition of 3D and 4D facilities to the ultrasound equipment comes at a price. When extra funds to improve or expand the ultrasound service are available to the clinician, then the choice is perhaps between a new transducer or system upgrade with well documented advantages and the more recently developed facilities such as 3D imaging, but with relatively unknown capabilities and uncertain usefulness.
It is the purpose of these articles on 3D ultrasound to provide a brief introduction to the developments and applications of these techniques in the various ultrasound specialities and to illustrate to what extent the potential of these techniques is being realised. In obstetrics there is a now a wealth of studies showing the usefulness of 3D visualisation of fetal anatomical pathology. The acquisition of volume data sets have been shown to give more accurate measurements of volumes and to provide full flexibility in visualising any imaging plane within the volume. There is a growing interest in 3D ultrasound angiography both in terms of the spatial relationship of arterial and venous networks to other structures and to a more detailed assessment of atherosclerosis.
In any new development in imaging it is necessary to ask the following questions before such investigations can be adopted as standard. Does the test improve the diagnostic accuracy of existing ultrasound investigations? Does the new technique provide a diagnosis where previously this was not available or was only available using another imaging modality? Does the test help with surgical planning or the improvement of surgical practice? Is this a practical technique to be using in Ultrasound Clinics? The answer to these questions, other than in obstetrics is no, not yet.
Before these techniques can become part of every day usage, then first and foremost ultrasound systems will have to provide real-time 3D imaging capability. Optional ECG and respiration-triggered acquisition will be required. For volume measurements, accurate semi-automatic and automatic methods of segmentation will be necessary to enable quick and accurate measurement of volumes either of organs, or, for instance, metatases in the liver. Algorithms will be needed to combine volume data sets in order in provide 3D display and measurements of larger structures such as the liver or of the uterus or fetus in the later stages of pregnancy. For examining the vasculature, automatic methods to ensure optimization of Doppler signals will be necessary to give vessel continuity in 3D angiographic display and processing. And finally there are the essential definitive large scale studies to be carried out to determine diagnostic accuracy of these techniques.
In order to fully appreciate the power of this form of imaging, rotational movie and 4D displays are required, something which, unfortunately, cannot be conveyed in print. The ability to produce real-time rendered 3D images opens up whole new areas of study, for instance, in fetal movement or perhaps that should be fetal acrobatics. Using the f1y-thro' capability in intracavity, intraluminal and intravascular volume data sets will allow the sonographer and surgeon to view the terrain prior to surgical intervention. Will this be a fantastic voyage or just another cul-de-sac? 
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Inlormatlon and prices, pllall contact:
The growing interest In threedimensional ultrasound imaging has reached a stage where most ultrasound equipment manufacturers have either these facilities incorporated into their ul trasound units, or provide associated workstations in which to carry out this form of processing. The question that clinicians now have to address is whether there is a sufficient body of evidence from the literature, and possibly their own experience, to indicate that these techniques either improve the accuracy of existing ultrasound investigations or provide a diagnosis which previously was not possible using 20 ultrasound.
It is still the case, however, that to produce clinically useful three-dimensional displays requires predominantly off-line processing, which is sometimes lengthy and difficult to standardise. This is rapidly changing with the introduction of the first real-time 3D systems and no doubt, with the continuing development of faster processing units, this will become the II
